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FOREWORD 


This Second Supplement to the Receiving Tube 
Substitution Guidebook, in addition to the origi- 
nal volume and the First Supplement to it, is 
an accumulation of over twelve years of experi- 
ence in substituting tubes in radios, television 
receivers and other electronic equipment. It is a 
never-ending process which we shall continue in 
an effort to keep your information as current as 
possible. 


Most of these additional substitutions are for 
use in television receivers and therefore, because 
of their critical application in some cases, special 
consideration should be given your selection when 
you have a choice of substitutes. A stage-by-stage 
discussion of the most popular circuits used in 
television receivers is included in the First Supple- 
ment. If there is any question as to whether or 
not the stage being substituted is a critical one 
and which characteristics of the substitute should 
be given special Consideration, take a moment to 
read the article covering the stage in question. 


The information herein, in the large part, calls 
for substitutions only. It is not the object of these 
instructions to tell you how to improve radios, 
television receivers and other electronic equip- 
ment but rather to help you use the tubes you 
have, in order to replace those that are not avail- 
able. Exceptions to the above statement are tubes 
especially designed as replacements of types where 


improvement is needed generally or for specific 
use such as 5881 for 6L6, 5AW4 for 5U4G, 6CU6 
for 6BQ6GT, and the same type numbers in 
ruggedized tubes designated by an additional end- 
ing letter, as 6SN7WGT. Types such as these are 
designed to improve the life of the tube, the 
efficiency of the circuit in which they are applied, 
or both. Characteristics are generally identical to 
the type they replace. Elements are heavier duty 
or especially treated in order to withstand greater 
overloads and construction is more rugged. 


Also included in this supplement is a cumula- 
tive index indicating the volume and page where 
the tube you wish to substitute is located. 


We have endeavored to list all the practical 
substitutions. Some, no doubt, have been omitted. 
When considering substitution, others not listed 
will likely come to mind. When this happens, write 
the tube number down immediately in the form 
used here and attach it in its proper place. 


This supplement includes picture tube sub- 
stitutions. It is recommended that before substi- 
tution of picture tube is attempted, a few moments 
be taken to read over the short article which pre- 
cedes the picture tube section. 


Phoenix, Arizona 


January, 1954 H. A. Middleton 
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RECEIVING TUBE SUBSTITUTIONS _——— 1B3-6AG5 


TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 
1B3 1AX2 : E Change socket to noval and rewire as follows: 
1X2A E No. 2 on octal to No. 2 noval 


@@® 7 to 8 ® 
6 O 
5 OM, © © 


ORIG. sus. 


Pins 3 and 7 may be used as tie points for filament and high 
voltage filter resistors. 


1D5GP IN5GT G Parallel circuits — add 10 ohm 1/2 watt resistor in series 
with filament circuit. 


Series circuits —— in addition to above resistors, shunt a 
200 ohm 1/2 watt resistor across the combination. 


1P5 G Same as above. 
1X2 1AX2 E It may be necessary to increase the filament current by removing 
1X2A the filament resistor or adding a turn to the filament loop. 
SAW4 9U4 G No changes. 
5X4 G 
5V4 G 
5AZ4 5AW4 
5R4GY 5AW4 
5T4 5AW4 
5U4 5AW4 
5V4 5AW4 
5W4 5AW4 
5X4 5AW4 
5Y3 5AW4 
5Y4 5AW4 
5Z3 5AW4 
5Z4 5AW4 
6AB4 6AQ6 12 Rewire as follows: 
Remove wires anchored on No. 5 and tape up. 
Disconnect No. 2 if grounded. 
©} No. 7 to No. 2 O%® 
© © iis to 7 CAMS, 
sae, 6 | Q 9 
aN Connect Nos. 5 and 6 to chassis. Sone 
6AV6 P Same as above. Parallel circuits only. 
6BF'6 P 
6BK6 P 
6BT6 P 
6BU6 P 
6AF'4 6AN4 G No changes. 
6AG5 6CF6 G 


6AH4-6AK5 


TUBE SUB. 


6AH4 6BL7 
6BX7 


6F'6 
6K6 
6L6 
6U6 
6V6 
6W6 


6SN7 


12AU7 
12BH7 


6AH6 6CH6 


6AJ4 6AM4 
6AJ5 6CF'6 
6AJ8 12AH8 


6AK5 6CF6 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


PERF. CIRCUIT CHANGES NECESSARY 
E Parallel circuits only. Rewire as follows. 
E No. 8 to No. 3 
2 to 8 
@ © 
62 (©) a» 6 @ 
@ O) 
5 oY © 
ORIG. sus. 
Connect together Nos. 3&6, 2&5, 1& 4. 
G Parallel circuits only. Rewire as follows: 
G No. 5 to No. 3 &4 
E 1 to 5 © @® 
E HO 5 © 
E ©5629 OO? 
ORIG. sus. 
E Parallel circuits only. Rewire as follows: 
' No. 8 to No. 3 
2 to 8 
® © 
e628 ie} 
@ 
O@ ONLY 
Connect together Nos. 3 & 6, 2&5, 1 & 4. 
E Parallel circuits only. Change socket to noval and 
rewire as follows: 
No. 1 to No. 2 
(KO) 5 to 1 606 
Ce 8 to 3 9 g 
(@) @) (2) @) 
Oo) 2 to 9 uO g 
ORIG q to 4 SUB. 
Connect together Nos. 1&6,2&7,3&8,4&5. 
G Parallel circuits only. Change socket to noval and 
rewire as follows: 
No. 1 to No. 2 
3 2 to 9 5 
Oea©) OY6 
© © 4 aah © © 
©O ©® Mm: @ 
ORIG. 9) to 7 sf 
6 to 8 
7 to 3 
Nos. 1 and 6 are internal connections in the 6CH6 
tube. Do not use these for tie points. 
No changes. 
P Parallel circuits only. No changes. 


This will operate if pins 7 & 9 are connected together. 
Rewire as follows: 


Remove wires from No. 9 and put them on No. 7. 
Remove wires from No. 4 (or 5) and put them on 


No. 9. Connect No. 4 to No. 5. 


TUBE 
6AK6 


6AK8 
6AM4 


6AM5 


6AN4 


SUB. 
6AM5 


6T8 
6AJ4 
6AN4 


6Q4 


6AK6 


6AF4 
6AM4 


6BM5 
6BM5 
6BT6 
6CG6 
6CF6 


6BA6 
12BA6 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6AK6-6BU6 
PERF. CIRCUIT CHANGES NECESSARY 
G Parallel circuits only. Rewire as follows: 
No. 7 to No. 2 
6 to 1 
©%8 OKT) 
® © ® © 
© © ® 
ORIG. sus. 
E No changes. 
E No changes. 
G Change socket to 7 pin and rewire as follows: 
All connections to Nos. 1, 3, & 4 must go to 
No. 2. All connections to Nos. 6 & 9 must go 
to No. 6. Then as follows: 
SOO No. 2 to No. 5 Oe 
ot 9 5 to 10f/&7 Ss OD 
XO @/ | to 3 COMO 
ORIG. 8 to 4 sus. 
G Parallel circuits only. Rewire as follows: 
No. to No. 1 ‘ 
(Let any other connections to No. 1 stay there). 
2 to 3 
4 to 2 
7 to 4 
QOS 9 to 7 LOQOon 
3 @ 5 to 9 i: 
9, 8 to 5 NOMOY, 
ORIG. 6 to 8 sua. 
E Heater current different, make necessary changes in series circuit. 
Rewire as follows: 
Remove wires from No. 6 and tape up. 
No. 6 to No. 7 
6% _ Connect Nos. 7 and 2 together. 6% 
© ©o ® © 
© © © ® 
ORIG. sus. 
G No changes. 
G No changes. 
G Change socket to noval and rewire as follows: 
Connections to No. 2 may be distributed between 
Nos. 1, 3, & 4. 
Connections to No. 6 may be split up between 
fe NOs. 6 and 9. Then as follows: 
ZOON No. 4 to No. 8 ere 
Q® 6 3 to t O oo) 
O_o 1&7 to 5 NOOY 
ORIG. 5 to 2) sus. 
E No changes. 
G Parallel circuits only. Same as 6AS5 to 6AQ5. 
G No changes. 
G 
G é 
E Parallel circuits only. No changes. 
E Series circuits only. No changes. 


6BKS5-6BY5 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY 
6BK5 6BW6 G Parallel circuits only. Rewire as follows: 
Remove and tape up any wires connected 
OS to No. 2 and No. 9. 
) OG 
e d) No. 1 to No. 7 we d 
» & 3&7 to 1&2 e, 
calc. 6 to 9 Su8. 
Connect Nos. 3 and 9 together. 
5686 P Parallel circuits only. Rewire as follows: 
Remove and tape up any wires on No. 2 and No. 9 
No. 3&7 to No. 2 
OG) 1 to a G2 
6 to 3 6) 
SD) 8 to 6 v @ 
one. Do not use any other pins for tie points. °” 
6BK7 6BQ7 G No changes. 
6B27 G No changes. 
5670 G Parallel circuits only. Rewire as follows: 
Reverse 1 & 4 
2&3 
5 & 9 
@) 
© Oy, © @ 
ORIG. SuB 
6BL7 6BX7 E No changes. 
6BM5 6AQ5 E No changes. 
6BQ6 6CU6 BE No changes. 
6BQ7 6BK7 G No changes. 
6B2Z7 E No changes. 
5670 G Same as 6BK7 to 5670 
6BT6 6AVE6 E No changes. 
6BW6 6BK5 G Parallel circuits only. Rewire as follows: 
Tape up any wires connected to No. 6. 
No. 1&2 to No. 3 or/& 7 
OS 3 to 6 698 
. AS 7 toe) . 
9 to 6 © © 
ORIG. 4 sue. 
6BX6 6BY7 E No changes. 
6BX7 6BL7 E No changes. 
6BY5 5V4 G This may be used if the two cathodes of the 6BY5 are 
connected together, and are also connected to the heater. 
Connect No. 1 and No. 2 together. 
No. 8 to No. 1&2 
5 to 6 
@® © 
aoe 50. 
@) 
© © 69 
ORIG. SUB 
Connect a 10 watt 1/2 ohm resistor in series 
with one side of heater. 
6AX6 E Parallel circuits only. Rewire as follows: 
No. 4 to No. 3 
1 to 4 
6> 28 62 @Y 
@) @ ® @ 
Oxo OKO 
ORIG. suB 
6AX4 G In damper service where both sections are paralleled. 


TUBE 
6BY5 


6BY7 


6B27 


6C4 


6C5 


6CB6 
6CG6 


SUB. 


6U4 
6W4 


6BH5 


6BX6 


6BK7 
6BQ7 
5670 


6AQ6 


6AV6 
6BF6 
6BK6 
6BT6 
6BU6 


*12AT7 


12AU7 


PERF. 
P 
G 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 
CIRCUIT CHANGES NECESSARY 
Rewire as follows: 
No. ; & 8 to No. 3 
to 5 
@2©p 2 Come oc 
6) Oe es AY 


G 


U QQ 


achaehachac hae) 


QQQQ HH QAAWA 


Rewire socket as follows: 
Remove any wires from pin No. 6 and tape up. 
In series circuit shunt 68 ohm 1 watt resistor across 


5 4&5. 
Como’ No. 1 to No. 3 LOSON 
> & 7 to 6 @) 6 
4 8 to 1 Y @ 
9 to 3 sus. 
Note —— pins 7 and 8 are internal connections on the 
6BH5 and must not be used for tie points. No. 9 may 
be used for a tie point. 
No changes. 
No changes. 
No changes. 


Same as 6BK7 to 5670 


Rewire as follows: 
Remove and tape up wires connected to No. 2. 


No. 7 to No. 2 
©} 1&5 fot 699 
bs 6 tote. A ® © 
= Connect Nos. 5 and 6 to chassis. Cue 
Same as above. Parallel circuits only. 
Same as 6C5 to 12AU7. In addition, connect together 
Nos. 1 and 6, 2 and 7, 3 and 8. 
62 Or SPH 
(2) @) @) ©) 
(6) (1) ©@) 


Change socket to noval and rewire as follows: 
Remove and tape up any wires connected to 


@©® Nos. 1, 4 and 6. 
O76 No. 2 to No. 4&5 WOON 
O\ /J@ 3 to 1 es 
© 5 to: 9 2 QO ¥° 
ORIG. 7 to 9 sus. 
8 to 3 


Same as 6C5 to 12AU7. Parallel circuits only. 
Same as 6C5 to 12AU7. 

Same as 6C5 to 12AU7. Parallel circuits only. 
Same as 6C5 to 12AU7. Parallel circuits only. 


No changes. 


Remove and tape up wires on No. 2. 
Parallel circuits only. No changes. 
Same as 6CG6 to 6AG5. 
Same as 6CG6 to 6AG5. 


6BY5-6CG6 


6CG6-6CL6 


TUBE 


6CG6 


6CF'6 


6CH6 


6CK6 


6CL6 


SUB. 
6AM6 


6AU6 


6BA6 
6BC5 
6BD6 
6BH6 
6BJ6 
6CF6 


6AG5 
6AJ5 
6AK5 
6AK6 


6AU6 


6BA6 
6BC5 
6BD6 
6CB6 
6CG6 
9590 
5591 
5654 
9001 
9003 


6AH6 


6CL6 


6AQ5 


6BK5 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


PERF. 


G 


QQQHAQ QA 


UT GTUQQQOQHQQA A AATWA 


CIRCUIT CHANGES NECESSARY 


Rewire as follows: 
Remove wires from No.2. 


No. 7 to No. 2 . 

© : bo A O° 

® © ® © 

© @ © ©® 

ORIG. SUB. 
Wires removed from No. 2 connect to No. 6. 
No changes. 
No changes. 
Same as 6CG6 to 6AG5. 

No changes. 


Parallel circuits only. Reverse Nos. 2 and 7. 
Parallel circuits only. Reverse Nos. 2 and 7. 


No changes. 
Parallel circuits only. No changes. 
No changes. 
Parallel circuits only. Change connections as follows: 
Reverse connections between terminals 2 and 7. 
Change connections as follows: 
Reverse connections between terminals 2 and 7. 
Same as 6CF'6 to 6GAU6G. 
No changes. 
Same as 6CF6 to 6AU6. 
Direct substitute. 
Same as 6CF6 to 6AU6. 
No changes. 


Parallel circuits only. Change socket to 7 pin and rewire as follows: 
oO. to No. 1 


oa: 
(0 2 
*\O69 
(© 00 TON ww 
er ct ctr 
oo0°0 
tO op wo 3 
O°) 
L@® 


Rewire as follows: 
Reverse Nos. 1 and 3 
Reverse Nos. 6 and 7 
Ga 
(9) 


Remove and tape up wires on Nos. 8 and 9. . 


ZION 
@ 
Coy 

C) 


° 
2 
i>) 
a 
c 
) 


Change socket to 7 pin and rewire as follows: 


No. 2 & 9 ya eyed 

QOSG 1&7 fe) 2 o 

G 2 4 bon Ma A 
O O/ 5 to 4 © 
ORIG. 6 to 5 suB 
3 & 8 to 6 

In series circuits, shunt 20 ohm 2 watt resistor across 
Nos. 3 and 4. 


Parallel circuits only. Rewire as follows: 
Reverse No. 1 and No. 6. 


Ord No. 7 to No. 6 Pay 
® OY : : % oy ; 
ORIG. ¥ 

2 to 3 sus. 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 6CL6-6M5 


TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 
6CL6 6BV7 G Parallel circuits only. Rewire as follows: 
” No. 8 to No. 3 
Ca 2&9 to [08 £9) 
© & 6 to 2 ©, & 
ORIG. 


If Nos. 1 and 7 are tied together, leave as is; if 
No. 7 is grounded and No. 1 goes through a bias 
network, remove the ground from No. 7 and move 
leads from No. 1 to No. 7. 


6BW6 P Parallel circuits only. Rewire as follows: 
o 0. 9 to No. 2 
oD 3 tone as LON 
@ & 1 to 3 @) © 
GQ) @& 
ORIG. 7 to 9 sue 
6 to 7 
6BY7 G Parallel circuits only. Rewire as follows: : 
No. 9 to No. 
OE 7 to 9 e y % 
oMoy 6 to qT % & 
ORIG 3 to 8 am 
Ground No. 6 
6CK6 G Rewire as follows: 
Reverse No. 1 and No. 3 
ASON Reverse No. 6 and No. 7 OXON 
& No. 8 to No. 1 a 9 
‘Og Ground No. 8 NOMOY, 
ORIG. sus. 
6M5 G Rewire as follows: 
No. 9 to No. 2 
Gd) Remove wires from No. 3. Od 
©  No1&7 to No. 3 € 
SY 8 bon ant © ¢ 
, 6 to. 7 sue. 
Connect wires removed from No. 3 to No. 1 
6CS6 6BE6 G No changes. 
6CU6 6BQ6GT E No changes. 
6J5 12AT7 G This substitution utilizes both halves of the dual triode in parallel 


as the replacement tube. Same as 6J5 to 12AU7. In addition, 
connect Nos. 1 to 6, 2 to 7, and 3 to 8. 


(©) © Gre 
Os 7 <0 oy 
ORIG. SuB. 
12AU7 E This substitution utilizes one half of the dual triode as the replace- 


ment tube. Change socket to noval and rewire as follows: 
Remove and tape up any wires connected 


(ORO) to Nos. 1, 4 and 6. 
©C)) No. 2 to No. 4&5 OPQ 
569 3 [CRN | ® J 
One. 4) to 2 sus. 
7 to 9 
8 to 3 
12AV7 G Same as 6J5 to 12AU7. Parallel circuits only. 
12AX7 P Same as 6J5 to 12AT7. 
12AZ7 ar Same as 6J5 to 12AU7. Parallel circuits only. 
12BH7 G Same as 6J5 to 12AU7. Parallel circuits only. 
6M5 6CL6 G Reverse 6CL6 to 6M5 procedure. 


? 


6Q4-6U8 


TUBE 
6Q4 


6R4 


6S8GT 


6SN7 


6T4 
6T8 
6U3 


6U8 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 
SUB. PERF. CIRCUIT CHANGES NECESSARY 
6AM4 G Parallel circuits only. Rewire as follows: 
Remove and tape up any connections to No. 6. 
No. 8 to No. 6 
5m 3 it he 
6 fe) AO 
» 7 to 9 9 
onG 4 to 7 YO & 
2 to 4 Su 
3 to 
Do not use No. 3 for tie point. 
6R4 G Parallel circuits only. Rewire as follows: 
All connections to Nos. 1, 2, 7 and 8 must be 
moved to No. 1 
VION No. 9 to No. 8 SB 
YO @ So & 
ORIG. Sus. 
6Q4 G Parallel circuits only. Rewire as follows: 


Remove and tape up any connections to 
Nos. 2, 7 and 9 


No. 8 to No. 9 
OL) 
is . 
ORIG. Xo) © 
Sus, 
6R8 G Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on octal to No. 1 on noval 


62 aN 
ee 
©) © 
ORIG. 


COND UP Why 
Cr CF ct ct 
(oho vie yo) 
OUROWAM~aI 
PRs 
&) 
Loe? 


to Ssu6 
to 
top cap to 
6V8 E Parallel circuits only. Change socket to noval and rewire as follows: 
No. 1 on octal to No. 2 on noval 
ae 2 to 3 
ee 4 to j POR 
es Os, 5 to 8 No OY, 
ORIG. 6 to 1 SuB. 
Uf to 4 
8 to 5 
top cap to 6 
6BL7 E Parallel circuits only. No changes. 
6BX7 E 
6AN4 G No changes. 
6AK8 G No changes. 
6V3 E Parallel circuits only. Rewire as follows: 
No. 3 to top cap 
6X8 G Rewire as follows ( only if Nos. 7 and 8 are tied together): 
No. 1 to No. 3 
6) 2 to 7 <( 
9 3 to 8 ord 
O 2 6 to 9 % & 
ORIG. 1&8 to 6 sue. 
9 to 2 


Connect Nos. 1 and 6 together 


SUPPLEMENT— RECEIVING TUBE SUBSTITUTION GUIDE 6V3-i2S8 


TUBE SUB. PERF, CIRCUIT CHANGES NECESSARY 


6V3 6U3 G Parallel circuits only. Rewire as follows: 
(Be careful not to exceed the tube rating) 
S) 


we e) top cap to No. 3 ZSOON 
Y 
. © © 


ORIG. 
SUB. 


6V5GT 6V6GT E Rewire as follows: 
Remove and tape up any wires connected to No. 2. 
@®©® Connect Nos. 8 and 2 together. 
B) © ® © 
ORIG. © 
SUB 
6W6 6G6 P Parallel circuits only. No changes. 
6L6 
5881 
6X8 6U8 G Rewire as follows: 
Connect Nos. 7 and 8 together. 
Nos. 1&6 to No. 8 
LOP@ 2 to 9 o) 
6 3 to 1 OrD 
O O/ 7 to 2 & Oy, 
ORIG. 8 to 3 SUB. 
9 to 6 
12A4 12AU7 G Rewire as follows: 
Remove and tape up any wires connected to Nos. 
ons 6 and 8. 
LO@\ No. 1 to No. 3&8 AGr 
& 3 to 9 o>) 
Oo 9 to 1&6 % & 
wee Connect Nos. 2 and -7 together. Sus. 
12B4 G No changes. 
12BH7 G Same as 12A4 to 12AU7. 
12AH8 6AJ8 G This will work if the 12AH8 was operating on 6 volts. 
Rewire as follows: _ 
Remove jumper between Nos. 4. and 5. No. 
9 to Nos. 4 or 5 (whichever has no connection) 
oe Connect Nos. 7 and 9 together. 
6 OE) fs OOS 
O © 
GQ) @& 
aac wee 
12AK7 12AX7 E No changes. 
12AT6 6AQ6 E Series circuits only. No changes. 
12B4 12A4 G No changes. For other substitutes see 12A4. 
12BY7 6BY7 E This can be used only where the 12BY7 is operating on 6.3 volts. 
Parallel circuits only.. Rewire as follows: 
Remove wires from No. 4 to 5 then No. 6 to No. 4. 
Ground No. 6 (internal shield) 
If No. 3 is grounded, remove the connections from 
this point. If No. 9 is-free, ground it or connect 
on to No. 1. _ 
O NOMOy, 
ORIG. sus. 
12BZ7 12AX7 E Parallel circuits only. No changes. 
1288 19T8 E. Same as 6S8 to 6TS. 
19V8 E Same as 688 to 6V8. 


I2SK7-19Y3 


TUBE 


12SK7 


12SQ7 


12SS7 
12V6 


12X4 


14X7 


19AQ5 


19J6 


19X3 
19Y3 


SUB. PERF. 
12SS7 E 
26BK6 G 
12SK7 EK 
12A5 
6X4 
6X5 E 
19T8 G 
19V8 E 
16A5 G 
35B5 G 
6J6 E 
19Y3 E 
19X3 E 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


CIRCUIT CHANGES NECESSARY 


No changes, but in series circuits shunt 150 ohm 1 watt resistor 
across heater terminals, Nos. 2 and 7. 


Series circuits only. Same as 12SQ7 to 12BK6. Add 300 ohm 2 watt 
resistor across Nos. 3 and 4. 


Make necessary circuit changes to provide additional heater current. 
See page 12, Section 1. 
Change socket to small 7 pin and rewire as follows: 
No. 2 on octal to No. 1 on 7 pin 
3 


(OX6) to 2 
axo) 4 to 3 O° 
\<o) ay 3 to 4 Q 
ORIG. 7 to 7 SUB. 
8 to 5 


No changes, but add a 20 ohm 5 watt resistor in series with the heater. 


Same as 6X4 to 6X5, except to add a 20 ohm 5 watt resistor in series 
with the heater. 


Series circuits only. Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 

QOS 

® © 

> 


or/ & 6 sub. 


° 
my 
oa 
© =-1q@ Ol > 69 bo 
et et 
loo) 
O12 ND =-1 


Series circuits only. Change socket to noval and rewire as follows: 
No. 1 on loctal to No. 4 on noval 


2 to 1 
6% 20 3 to 6 Ao © ON 
e\Jo 4 fog © 6 
O® 5 to 907 /&@2 LY 
ORIG 6 to 7 sus. 
7 to 8 
8 to 5 
Change socket to noval and rewire as follows: 
No. 1&7 to No. 2 
2 to 3 
Onto 3 to 4 [O°O 
©@ © 4 to 5 veg 
O g 5 to 7 YO G& 
ORIG. 6 to 9 suB. 


Nos. 6 and 8 are internal connections 
Do not use for tie points. 


Series circuits only. Some circuit changes may be necessary to 
provide the extra 15 filament volts. No other changes. 


Rewire as follows: f 
Disconnect heater terminals, Nos. 3 and 4. Connect 
these wires to a 125-ohm 3 watt resistor, which may 
be mounted out of the way. Use a 6 volt filament 
transformer to light the 6J6. 

No changes. 


No changes. 


10 


TUBE SUB. 
25BK5 12BY7 
19AQ5 
25L6GT 
a 
25L6 25BK5 
26A6 12BA6 
26A7 12L8GT 
28D7 
26CG6 26A6 
12BA6 
26D6 12BE6 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 25BK5-26D6 


PERF, 
P 


G 


QQ 


CIRCUIT CHANGES NECESSARY 


Rewire as follows: 


No. 1 to No. 7 
2 3&7 tone 8 GOP 
% & 6 to 1&30r9 b ace 


sus. 


No. 6 is heater tap. Do not use as tie point. Add 40 
ohm 5 watt resistor in series with the filament. 


Change socket to 7 pin and rewire as follows: 


tas No. 1 to No. 5 
LO%@\ 3&7 to 1&7 Og 
C3 4 to 3 S vA 
we 5 to: 4 @ 
ORIG. 6 to 2 Sua. 
8 to 6 


Remove and tape up any wires connected to Nos. 2 
and 9. In parallel circuits add a 40 ohm 2 watt re- 
sistor in series with one of the filament leads. In 
Series circuits, shunt a 120 ohm 5 watt resistor 
across the filament leads. 


Change socket to octal and rewire as follows: 


No. 1 to No. 3 
AION 3&7 tor) 5 6229 
@ © 4 to 2 o 6 
xe 5 to 7 © 
; 6 to 8 sus. 


8 to 4 
Connections anchored to Nos. 2 and 9 may be placed 
on the free terminals of the octal socket. 


Change socket to noval and rewire as follows: 


No. 2 on octal to No. 4 on noval 
3 to 1 
6729 4 EO 8 Gre 
© ® 5 to 3 or 7 fo @ 
0® 7 to 5 BBY 
ORIG. 8 to 6 - sub. 


No changes, except to add a 90 ohm 2 watt resistor in series with one 
heater lead. 


No changes, except to add a 90 ohm 2 watt resistor in series with 
heater. 


Change socket to loctal and rewire as follows: 
No. 1 on octal to No. 7 on loctal 


to 6 
(OKO) 3 to 2 @® 
4 tome ® : 
5 to 3 
Sie 6 to 1 ed 
qT to 8 
8 to 5 
No changes. 


Same as 26A6 to 12BA6. 


No changes, except to add 90 ohm 2 watt resistor in series 
with heater. (Parallel circuits only) 
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2807-5670 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


TUBE SUB. PERF. CIRCUIT CHANGES NECESSARY 
A G Change socket to octal and rewire as follows: 
send aoa No. 1 on loctal to No. 6-on octal 
2 to 3 
6% 28 3 to 5 (OKO) 
e\Z®, 4 to 4 ow 
© ® 5 to 8 aS 49 
Bae 6 to 2 SUB. 
7 to 1 
8 to 7 
2825 OZ4A/1003 G This will work if the requirements for proper operation of the 


gas rectifier are met. Change socket to octal and rewire as follows: 
Remove and tapeup any wires connected:to Nos. 


OKO) 1, 4 and 8. 
OFA© No. 3 on loctal to No. 3 on octal ©) On 
e\Jo 6 to 5 . 
ce 7 to 8 GO) @® 
sus. 
50AX6G 6BY5 E Rewire as follows: 


Remove wires from Nos. 2 and 7 and connect them 
to a 330 ohm 10 watt resistor. Remove and tape up 
any wires on No. 1. 
@ No. 4 to No. 1 
erSa 3 towed oe 


The 6BY5 must be lit from a 6.3 volt 2.0 ampere 
filament transformer. i 


5590 6CF6 G Parallel circuits only. No changes. 
5591 6CF'6 G Parallel circuits only. No changes. 
5670 6BK7 G Parallel circuits only. Rewire as follows: 
Reverse No. 5 and No. 9 
5 2 3 
eS ® 1 4 QO@ 
Q® © 
OWKO) 


Wo 
GC 
ORIG. oO o 
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SUBSTITUTING PICTURE TUBES IN TV RECEIVERS 


1. Connecting the External Conductive Tube 
Coating to Chassis 


When a picture tube that does not have an 
external conductive coating is substituted for one 
that has the external coating, it is generally 
necessary to install a metal finger to make con- 
tact with the coating in order to connect.it to the 
chassis. Sometimes this finger is attached to the 
deflection yoke support bracket. Ordinarily a tube 
that does not have an external coating has a 500- 
put capacitor connected from the anode lead to 
the chassis inside the high-voltage cage. It is 
normally not necessary to remove this capacitor 
when substituting a tube that has the external 
conductive coating. 


2. Installing a Capacitor from the Anode Lead to 
the Chassis 


When a tube that does not have the external 
conductive coating is substituted for one that has 
the external conductive coating, it is often neces- 
sary to install a capacitor from the anode lead 
to the chassis. In the substitutions listed here we 
have repeated the same value of 500 pyf. Ordin- 
arily this will be satisfactory. In some cases this 
capacitor will not be necessary. In others best 
satisfaction may be had with capacitances as high 
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as 2,000 pyf. This is according to individual cases 
and can be determined by trial. The most conven- 
ient location for this capacitor is inside the high- 
voltage cage. 


3. Dimensions 


Before attempting any of the substitutions 
listed here, make sure the substitute tube will fit 
into the available space. In the magnetic types 
try to choose a substitute with a neck length 
similar to the original. Differences in face plate 
curvatures may make it necessary, in some sub- 
stitutions listed, to change the mask. 


4. Change in Anode Connector 


Either the ball-type or cavity-type anode con- 
nector is used on picture tubes. Instructions 
specify when a change is necessary. 


3. Replacement or Deletion of Ion Trap 


It is necessary to replace the ion trap with the 
type required by the manufacturer of the substi- 
tute tube. Some tubes do not require an ion trap 
and are being substituted for others requiring 
either a single or dual ion trap. In these cases, 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


the instruction is “Remove ion trap.” Other tubes 
requiring a single ion trap can be substituted for 
by installing a dual ion trap and vice versa. In 
these cases instructions are given. Some manu- 
facturers of picture tubes are using a new type 
gun requiring a single ion trap in tubes that 
formerly used a gun requiring a dual ion trap. It 
is therefore important to check the individual 
manufacturer’s specification on the substitute tube 
being used. 


6. Electrostatic and Self-Focus Tubes 


When using electrostatic or self-focus tubes 
as substitutions for magnetically focused tubes, 
it is necessary to remove the focus coil from the 
neck of the tube and replace it with a magnetic 
centering device. The focus coil may be left in 
the receiver circuit-wise, in which case it should 
be mounted in the cabinet in some position where 
it magnetic field has no effect on the picture. It 
may be replaced with a choke or resistor. The 
picture tube socket may have to be changed when 
it is necessary to bring out a lead from the focus 
electrode on the picture tube base except in the 
case of self-focus or automatic focus types. This 
lead should be connected to a d-c voltage point in 
the set which gives best focus. The voltage re- 
quired normally lies between 50 and 350 volts. 
Self-focus or automatic focus tubes have a special 
gun structure within the neck of the tube designed 
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to focus the tube automatically without the use 
of an external focus voltage. 


7. Substituting Electrostatic or Automatic Focus 
Types with Magnetic Types 


When replacing electrostatic focus types with 
magnetic focus types, discard the magnetic center- 
ing device and install a permanent magnet focus- 
ing device. This must be mounted on the yoke 
support with suitable metal brackets. It is prac- 
tical to replace an electrostatic focus tube using 
high-focus voltage with a type using low-focus 
voltage or a self-focus type. When doing this, it 
is desirable to remove the focus voltage rectifier 
as a safety measure. 


8. Differences in the Face Plate 


Differences in the face plate of the tube have 
little effect on whether or not they may be sub- 
stituted. Dark-faced tubes give better contrast 
than white-faced tubes. Some tubes are frosted to 
decrease reflections and others have an aluminized 
back for better contrast and brightness. Alum- 
inized tubes in some cases have higher anode 
voltage applied and this voltage should be re- 
duced in accordance with manufacturers’ speci- 
fications when other than aluminized tubes are 
substituted. When substituting aluminized tubes 
for white- or gray-faced tubes, sufficient voltage 
is usually available for satisfactory operation. 


TUBE 
THP4 
7NP4 


TQP4 


TWP4 
8AP4 
8AP4A 
10BP4 


10BP4 
10BP4A 


10CP4 


10EP4 


10FP4 


10F'P4 
10FP4A 


10MP4 


10MP4A 


TWP4 


THP4 


TNP4 
8AP4A 
8AP4 
10BP4A 
10CP4 
10EP4 
10FP4A 
10FP4 
10BP4 


10BP4A 
10EP4 


10FP4 | 
10FP4A 


10BP4 
10BP4A 
10CP4 
10FP4 
10FP4A 
10FP4A 
10BP4 
10BP4A 
10CP4 
10EP4 
10MP4A 


10MP4 


PICTURE TUBE SUBSTITUTIONS THP4-10MP4A 


CHANGES NECESSARY 
Connect | 500-uf, 20-kv capacitor from anode to chassis. Change anode 
connector to cavity type. Change ion trap to Single. 


Connect external conductive coating to chassis. 


Change anode connector to ball type. Connect external conductive 
coating to chassis. Change ion trap to double. 


No changes. 

No changes. Substitute has dark face. 

No changes. Substitute has white face. 

No changes. Substitute has dark face. 

Change anode connector to cavity type. Remove ion trap. 
Change anode connector to cavity type. 

Remove ion trap. 

Only where 1” greater length is available. 


Change anode connector to ball type. 


Only where 1” greater length is available. 
Change anode connector from ball to cavity type. 
Remove ion trap. 


Change anode connector to cavity type. 

Change anode connector from ball to cavity type. 
Remove ion trap. 

Change anode connector from ball to cavity type. 
Remove ion trap. 

No changes. 

Install double ion trap. 

Change anode connector to ball type. 

Change anode connector from cavity to ball type. 
Install double ion trap. 


No changes. 


No changes. 
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I2UP4-I12QP4A 


TUBE 
12JP4 


12JP4 


12KP4 


12KP4 
12KP4A 


12LP4 


12LP4 
12LP4A 


12QP4 


12QP4 
12QP4A 


SUB. 


12KP4 
12KP4A 


12LP4 
12LP4A 


12QP4 
12QP4A 


12RP4 
12TP4 
12VP4 
12VP4A 
12YP4 


12KP4A 


12JP4 
12QP4 
12QP4A 
12RP4 
12TP4 
12VP4 
12VP4A 


12YP4 


12LP4A 
12JP4 
12KP4 
12KP4A 
12QP4 
12QP4A 
12RP4 
12VP4 
12VP4A 
12TP4 


12YP4 


12QP4A 


12JP4 


12KP4 
12KP4A 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


CHANGES NECESSARY 


Connect external conductive coating to chassis. 
Change anode connector to cavity type. 


Only where 1 1/8” greater length is available. 
Change anode connector to cavity type. Install double ion trap. 


Install double ion trap. 


Install single ion trap. 


Only where 1 1/2” greater length is available. 
Change anode connector to cavity type. Install double ion trap. 


Change anode connector to cavity type. Install double ion trap. 


Only where 1” greater length is available. Change anode connector 
to cavity. Install single ion trap. Substitute is electrostatic focus. 
See No. 6 in picture tube article. 


No changes. Substitute has dark face. 

Change anode connector to cavity type. 

Connect 500+.,.f, 20-kv capacitor from anode to chassis. Change 
anode connector to ball. Install single ion trap. 

Only where 1 1/2” greater length is available. Connect 500-1 f, 
20-kv capacitor from anode to chassis. Install double ion trap. 


Install double ion trap. 


Only where 1 1/2” greater length is available. Install single ion 
trap. Substitute is electrostatic focus. See No. 6 in picture tube article. 


No changes. Substitute has dark face. 
Connect 500-4. f, 20-kv capacitor from anode to chassis. Change 
anode connector to ball type. Remove ion trap. 


Remove ion trap. 


Connect 500-j.f, 20-kv capacitor from anode to chassis. Change 
anode connector to ball type. Change ion trap to single. 


No changes. 


Change ion trap to single. Substitute is electrostatic focus. 
See No. 6 in picture tube article. 


No changes. Substitute has dark face. 
Remove ion trap. 


Connect external conductive coating to chassis. Change anode 
connector to cavity type. Remove ion trap. 
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 12QP4A-12VP4 


TUBE SUB. CHANGES NECESSARY 
12QP4 12LP4 Only where 1 1/2” greater length is available. 
12QP4A 12LP4A Connect external conductive coating to chassis. Change anode 
connector to cavity type. Install ion trap. 
12RP4 No changes. 
12TP4 Only where 1 1/2” greater length is available. 
Change anode connector to cavity type. Change ion trap 
to double. 
12VP4 Connect external conductive tube coating to chassis. Only where 1” 
12VP4A greater length is available. Change anode connector to cavity type. 


Change ion trap to double. 


12YP4 Only where 1 1/2” greater length is available. Connect external 
tube coating to chassis. Change anode connector to cavity type. 
Substitute is electrostatic focus. See No. 6 in picture tube article. 


12RP4 12JP4 - Remove ion trap. 

12K P4 Connect external conductive tube coating to chassis. Change 

12KP4A anode connector to cavity type. Remove ion trap. 

12LP4 Only where 1 1/2” greater length is available. Connect external 

12LP4A . conductive tube coating to chassis. Change anode connector to 
cavity type. Change ion trap to double. 

12QP4 No changes. 

12QP4A 

12TP4 Only where 1 1/2” greater length is available. Change anode 
connector to cavity type. Change ion trap to double. 

12VP4 Only where 1 1/2” greater length is available. Connect 

12VP4A external conductive coating to chassis. Change anode 


connector to cavity type. Change ion trap to double. 


12YP4 Only where 1 1/2” greater length is available. Change anode 
connector to cavity type. Substitute is electrostatic focus. See 
No. 6 in picture tube article. 


12TP4 12JP4 Change anode connector to ball type. Remove ion trap. 
12KP4 Connect external conductive tube coating to chassis. 
12KP4A Remove ion trap. 
12QP4 Change anode connector to ball type. Change ion trap to single. 
12QP4A 
'  12RP4 
12VP4 Connect external conductive tube coating to chassis. 
12VP4A 
12YP4 Connect external conductive tube coating to chassis. 


Change ion trap to single. Substitute is electrostatic 
focus. See No. 6 in picture tube article. 


12UP4 12UP4A No changes. Substitute has dark face. 
12UP4 12UP4B Change to single ion trap. 
12UP4A 
12UP4B 12UP4 Change to double ion trap. 
12UP4A 
12VP4 12VP4A ~ No changes. Substitute has dark face. 
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14BP4-15CP4 


TUBE 
14BP4 


14BP4 
14BP4A 


14CP4 


14DP4 


14EP4 


14FP4 


15AP4 


15CP4 


SUB. 
14BP4A 
14EP4 
14CP4 
14DP4 


14FP4 


14BP4 
14BP4A 
14EP4 


14DP4 


14FP4 


14BP4 
14BP4A 
14CP4 
14EP4 
14FP4 
14BP4 
14BP4A 
14CP4 


14DP4 


14FP4 


14BP4 
14BP4A 
14CP4 
14EP4 


14DP4 


15CP4 


15DP4 
16CP4 
16LP4 
16LP4A 
16ZP4 
15AP4 
15DP4 
16CP4 
16LP4 


16LP4A 
16ZP4 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


CHANGES NECESSARY , 


No changes. 
No changes. 
Connect 500-4 f, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 


Connect 500-,.uf, 20-kv capacitor from anode to chassis. 


No changes. 


Connect 500-uu4f, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 


Connect 500-yyf, 20-kv capacitor from anode to chassis. 


Connect external conductive coating to chassis. 
Change ion trap to single. 


Change ion trap to single. 


No changes. 


Connect 500-u.f, 20-kv capacitor from anode to chassis. 
Change ion trap to double. 


Connect 500-,.1.f, 20-kv capacitor from anode to chassis. 


Connect external conductive coating to chassis. 


Change ion trap to double. 


Only where 1” greater length is available. Change anode 
connector to cavity type. Install double ion trap. 


Change ion trap to single. 


Only where 1” greater lengthis available. Change anode 
connector to cavity type. Install double ion trap. 


Only where 2” greater length is available. Connect external 
conductive coating to chassis. Install double ion trap. 


Change ion connector to ball type. Remove ion trap. 
Change ion connector to ball type. Change ion trap to single. 
No changes. 


Only where 1” greater length is available. Connect external 
conductive tube coating to chassis. 
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TUBE 
15DP4 


16AP4 
16AP4A 


16AP4 
16AP4A 


16CP4 


16DP4 


16DP4 
16DP4A 


16EP4 


16EP4 
16EP4A 
16EP4B 


16FP4 


16GP4 


16HP4 


16HP4 
16HP4A 


16JP4 


16JP4 
16JP4A 


SUB. 


15AP4 


15CP4 
16CP4 


16LP4 
16LP4A 
16ZP4 


16AP4A 
16AP4° 


16AP4B 


15AP4 
15CP4 
15DP4 


16LP4 
16LP4A 
16ZP4 


16DP4A 
16F'P4 


16HP4 
16HP4A 
16JP4 
16JP4A 


16MP4 
16MP4A 


16EP4A 
16EP4B 


16AP4 
16AP4A 
16AP4B 


16HP4 
16HP4A 
16JP4 
16JP4A 


16MP4 
16MP4A 


16GP4A 
16GP4B 


16HP4A 


16JP4 
16JP4A 


16MP4 
16MP4A 


16JP4A 


16DP4 
16DP4A 


16FP4 
16FP4A 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


1SDP4 -I6UP4A 
_ CHANGES NECESSARY 


Install single ion trap. 


Only where 1” greater length is available. Change anode 
connector to cavity type. Change.ion trap to double. 


Only where 2” greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 


No changes. 
No changes. 
No changes. 
Change anode connector to ball type. Remove ion trap. 
No changes. 


Change anode connector to ball type. Change ion trap to single. 


Only where 1” greater length is available. Connect external conductive 
tube coating to chassis. 


No changes. 
Change anode connector to ball type. Change ion trap to single. 


Connect external conductive tube coating to chassis. 


Connect external conductive tube coating to chassis. 


No changes. 


Only where 2-5/8” additional length is available. Change ion 
trap to double. 


Only where 1” greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 


Only where 2” greater length is available. Connect external 
conductive tube coating to chassis. Change anode connector 
to cavity type. Change ion trap to double. 


No changes. 


No changes. 
No changes. 


Only where 1” greater length is available. No changes. 


No changes. 
Connect 500-.f, 20 kv capacitor from anode to chassis. 


Change anode connector to ball type. Change ion trap to single. 
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I6JP4-I6RP4 SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


TUBE SUB. CHANGES NECESSARY 
16JP4 16HP4 No changes. 
16JP4A 16HP4A | 
16MP4 Only where 1” greater length is available. 
16MP4A No changes. , 
16KP4 16KP4A No changes. 
16KP4 16QP4 Install 500-uy4f, 20-kv capacitor from anode to chassis. 
16KP4A Change ion trap to double. 
16RP4 No changes. 
16TP4 No changes. 
16UP4 Install 500-u4f, 20-kv capacitor from anode to chassis. 
16XP4 Install 500-uf, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 


16LP4 16LP4A No changes. Substitute has dark face. 


16LP4 15AP4 Connect 500-uf, 20-kv capacitor from anode to chassis. 
16LP4A Change anode connector to ball type. Remove ion trap. 
15CP4 Connect 500-uj.f, 20-kv capacitor from anode to chassis. 
15DP4 Connect 500-uyf, 20-kv capacitor from anode to chassis. 
Change anode connector to ball type. Change ion trap to single. 
16CP4 Connect 500-yyf, 20-kv capacitor from anode to chassis. 
16ZP4 No changes. 
16MP4 16MP4A No changes. 
16MP4 Same as 16JP4 substitutes. 
16MP4A 
16QP4 16KP4 Connect external conductive tube coating to chassis. 
16KP4A Change ion trap to single. 
16RP4 Connect external conductive tube coating to chassis. 
Change ion trap to single. 
16TP4 Connect external conductive tube coating to chassis. 
Change ion trap to single. 
16UP4 Change ion trap to single. 
16XP4 No changes. 
16RP4 16KP4 No changes. 
16KP4A 
16QP4 Change ion trap to double. 
16TP4 No changes. 
16UP4 Install 500-upf, 20-kv capacitor from anode to chassis. 
16XP4 Install 500-ujf, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 
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TUBE 
16SP4 


16SP4A 


16SP4 
16SP4A 


16TP4 


16UP4 


16VP4 


16WP4 


16WP4A 


SUB. 
16SP4A 


16SP4 


16VP4 


16WP4 
16YP4 
16WP4A 
16KP4 
16KP4A 
16QP4 


16RP4 
16UP4 
16XP4 


16KP4 
16KP4A 


16QP4 
16RP4 
16TP4 
16XP4 
16SP4 
16SP4A 
16WP4 
16WP4A 


16YP4 
16SP4 
16SP4A 
16VP4 


16WP4A 
16YP4 


16SP4 
16SP4A 
16VP4 
16WP4 


16YP4 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


CHANGES NECESSARY 
No changes. 


No changes. 


Install 500-ujf, 20-kv capacitor from anode to ground. 
Change ion trap to single. 


Install 500-uf, 20-kv capacitor from anode to chassis. 


Change ion trap to single. 
No changes. 


Only where 1” greater length is available. No changes. 


Install 500-uyf, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 


Only where 1” greater length is available. No changes. 
Install 500-,.u.f, 20-kv capacitor from anode to chassis. 
Install 500-upf, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 


Connect external conductive tube coating to chassis. 


Change ion trap to double. 
Connect external conductive tube coating to chassis. 
Connect external conductive tube coating to chassis. 
Change ion trap to double. 
Connect external conductive tube coating to chassis. 
Change ion trap to double. 
Change ion trap to double. 


Connect external conductive tube coating to chassis. 
Change ion trap to double. 


Connect external conductive tube coating to chassis. 


Connect external conductive tube coating to chassis. 


Change ion trap to single. 
Connect external conductive tube coating to chassis. 
Connect external conductive tube coating to chassis. 
Change ion trap to single. 


No changes. 


Install 500-.j.f, 20-kv capacitor from anode to chassis. 


Change ion trap to single. 


Install 500-..f, 20-kv capacitor from anode to chassis.’ 


Change ion trap to single. 
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16SP4-IGWP4A 


I6XP4-I7CP4A SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


TUBE SUB. CHANGES NECESSARY 
16XP4 16KP4 Connect external conductive tube coating to chassis. 
16KP4A Change ion trap to double. 
16QP4 No changes. 
16RP4 Connect external conductive tube coating to chassis. 
Change ion trap to single. 
16TP4 Connect external conductive tube coating to chassis. 
Change ion trap to single. 
16UP4 Change ion trap to single. 
16WP4A Change ion trap to double. 
16YP4 16SP4 Change ion trap to double. 
16SP4A 
16VP4 Install 500-yf, 20-kv capacitor from anode to chassis. 
16WP4 Install 500-uf, 20-kv capacitor from anode to chassis. 


Change ion trap to double. 


16ZP4 Same as 16LP4 substitutes. 
17AP4 17BP4 Install 500-..f, 20-kv capacitor from anode to chassis. 
17TBP4A No changes. 
17BP4B 
17BP4C 
17JP4 No changes. 
17KP4 Substitute type is self-focus electrostatic. 


See No. 6 in picture tube article. 


17BP4 17TAP4 Connect external conductive tube coating to chassis. 
17BP4A Connect external conductive tube coating to chassis. 
17BP4B 
17BP4C 
17JP4 Connect external conductive tube coating to chassis. 
17K P4: Substitute type is self-focus electrostatic. 


See No. 6 in picture tube article. 


17BP4A 17BP4B No changes. 
17BP4C 
17BP4A 1TAP4 No changes. 
17BP4B 
17BP4C 
17BP4 Install 500-.u4f, 20-kv capacitor from anode to chassis. 
17JP4 No changes. 
17KP4 Substitute type is self-focus electrostatic. 


See No. 6 in picture tube article. 
17CP4 17CP4A No changes. 


17CP4A 17CP4 No changes. 
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SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE I7FP4-17VP4 


TUBE SUB. CHANGES NECESSARY 
17FP4 17FP4A No changes. 
17FP4A 1TFP4 No changes. 
17FP4 17KP4 No changes. Focus voltage rectifier may be removed 
17FP4A as a safety measure. 
17HP4 17HP4A No changes. 
17HP4A 17HP4 No changes. 
17HP4 17TKP4 No changes. 
17HP4A 
17RP4 No changes. 
17JP4 17AP4 No changes. 
17BP4 Install 500-,.u.f, 20-kv capacitor from anode to chassis. 
17BP4A No changes. 
17BP4B 
17BP4C 
17KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
17KP4 17HP4 Original type is self-focus. Substitute is external control 
17HP4A electrostatic focus. See No. 6 in picture tube article. 
17BP4 Original type is self-focus. Substitute is magnetic focus. 
17BP4A See No. 7 in picture tube article. 
17LP4 17LP4A No changes. 
17LP4 17SP4 No changes. 
17LP4A 
17VP4 No changes. 
17QP4 17SP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
17UP4 No changes. 
17RP4 17HP4 No changes. 
17HP4A 
17KP4 No changes. 
17SP4 17LP4 Substitute is external control electrostatic. See No. 6 in picture tube article. 
17LP4A 
17UP4 17QP4 No changes. 
17UP4 17SP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
17VP4 17LP4 No changes. 
17LP4A 
17SP4 No changes. 
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IS9AP4-20CP4C 


TUBE 
19AP4 


19AP4A 
19AP4B 
19AP4C 
19AP4D 


19DP4 


19DP4A 


19DP4 
19DP4A 


19EP4 


19FP4 


19GP4 


19JP4 


20CP4 


20CP4A 


20CP4C 


SUB. 
19AP4A 
19AP4B 


19AP4C 
19AP4D 


19DP4A 


19DP4 


19FP4 


19GP4 


19JP4 
19DP4 
19DP4A 
19GP4 
19DP4 
19DP4A 
19FP4 


19EP4 


20CP4A 
20CP4C 
20DP4 
20DP4A 
20JP4 


20CP4 
20CP4C 
20DP4 
20DP4A 
20JP4 


20CP4 
20CP4A 
20DP4 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


CHANGES NECESSARY 


No changes. Substitute has gray face. 

No changes. Substitute has gray frosted face. 
No changes. Substitute has gray aluminum face. 
No changes. Substitute has clear frosted face. 


Refer to above. - 


No changes. Substitute has gray face. 


No changes. Substitute has clear face. 


Install 500-yuf, 25-kv capacitor from anode to chassis. 


Install 500-uf, 25-kv capacitor from anode to chassis. 


Change ion trap to single. 

No changes. 

Connect external conductive tube coating to chassis. 
Change -ion trap to single. 

Connect external conductive tube coating to chassis. 
ion trap to double. 

Change ion trap to double. 


No changes. 


No changes. 
No changes. Substitute has treated face. 


No changes. 


Connect external conductive tube coating to chassis. 


Connect external conductive tube coating to chassis. 


Change 


Substitute is 


self-focus electrostatic. See No. 6 in picture tube article. 


Connect external conductive tube coating to chassis. 


Install 500-j.uf, 25-kv capacitor from anode to chassis. 


Install 500-~wuf, 25-kv capacitor from anode to chassis. 


No changes. 


Substitute is self-focus electrostatic. See No. 6 in picture tube article. 


No changes. Substitute has treated face. 
Connect external conductive tube coating to chassis. 


No changes. 
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TUBE | SUB. CHANGES NECESSARY 
20CP4C 20DP4A Connect external conductive tube coating to chassis. 

20JP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
20DP4 20CP4 No changes. 

20CP4C 

20DP4A Connect external conductive tube coating to chassis. 

20CP4A Connect external conductive tube coating to chassis. 

20JP4 Install 500-uf, 25-kv capacitor from anode to chassis. 
20DP4A 20CP4 Install 500-,.uf, 25-kv capacitor from anode to chassis. 

20CP4C 

20DP4 Install 500-,.u.f, 25-kv capacitor from anode to chassis. 

20JP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
20FP4 20GP4 Connect external conductive tube coating to chassis. 

20JP4 No changes. Focus voltage rectifier may be removed as a safety measure. 
20GP4 20FP4 Install 500-uUf, 25-kv capacitor from anode to chassis. 

20JP4 No changes. Focus voltage rectifier may be removed as a safety measure. 
20HP4 20HP4B No changes. Substitute has treated face. 
20HP4 20HP4A Connect external conductive tube coating to chassis. 
20HP4B 

20JP4 Connect external conductive tube coating to chassis. 

20LP4 Connect external conductive tube coating to chassis. 
21EP4 21EP4A Connect external conductive tube coating to chassis. 

21EP4B 

21KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 

21KP4A Connect external conductive tube coating to chassis. Substitute 


is self-focus electrostatic. See No. 6 in picture tube article. 


21EP4A 21EP4B No changes. Substitute is aluminized. 
21EP4A 21KP4 Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
21EP4B 

21EP4 Install 500-uyf, 25-kv capacitor from anode to chassis. 

21KP4A Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
21FP4 21FP4A Connect external conductive tube coating to chassis. 

21KP4 No changes. 

21KP4A Connect external conductive tube coating to chassis. 
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21FP4A-27RP4 


TUBE 
21FP4A 


21KP4 


21KP4A 


21WP4 


21ZP4 


21ZP4A 


22AP4 


22AP4A 


24AP4 


24AP4B 


27TEP4 


27GP4 


27NP4 


2TRP4 


SUB. 
21FP4 
21KP4 
21KP4A 


21KP4A 
21KP4 
20CP4 
20CP4C 
20CP4A 
20DP4 


20DP4A 
20JP4 


21ZP4A 
21ZP4 
22AP4A 
22AP4 


24AP4A 
24AP4B 


24AP4 
24AP4A 
27GP4 
2TNP4 
27TRP4 


27TEP4 
Z2TNP4 
27TRP4 


27EP4 
21GP4 
2TRP4 


2TEP4 
27GP4 
2TNP4 
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CHANGES NECESSARY 
Install 500-...f, 25-kv capacitor from anode to chassis. 
Install 500-..u.f, 25-kv capacitor from anode to chassis. 


No changes. 

Connect external conductive tube coating to chassis. 
Install 500-ujf, 25-kv capacitor from anode to chassis. 
Install 500-uf, 25-kv capacitor from anode to chassis. 


No changes. 
Install 500-j.uf, 25-kv capacitor from anode to chassis. 
No changes. 


Substitute is self-focus electrostatic. See No. 6 in picture tube article. 
Connect external conductive tube coating to chassis. 

Install 500-.uf, 25-kv capacitor from anode to chassis. 

No changes. 

No changes. 


No changes. 


No changes. 


No changes. 
No changes. 


No changes. 


No changes. 
Connect external conductive tube coating to chassis. 


Connect external conductive tube coating to chassis. 


No changes. 
No changes. 


No changes. 


No changes. 
No changes. 


No changes. 


CUMULATIVE INDEX 


The following index contains all the tubes listed in the RECEIVING TUBE SUBSTITUTION GUIDE- 
BOOK, including those given in the First and Second Supplements, for which substitutions are given. Where 
(0) precedes the page number, the substitution information is given on the page referred to in the original 
RECEIVING TUBE SUBSTITUTION GUIDEBOOK; where (1) precedes the page number, the substitution in- 
formation is given on the page referred to in the First Supplement; and where (2) precedes the page number, 
the substitution information is given on the page referred to in the Second Supplement. 


RECEIVING TUBES 


(0)33 (0)34 — (0) 37 
(1) 14 
(0) 33 (0) 37 
(0) 35 
(0) 33 (0) 37 
(0) 35 
(0) 33 (0) 38 
(1) 13 (0) 35 
(2) 1 
(0) 33 (0) 35 
(0) 38 
(0) 33 (0) 35, 36 
(0)38 
(0) 33 (0) 36 
(1) 14 (0)38 
(0) 33 
(0) 36 (0) 38 
(0) 33 


(0)36 Vay (0) 38 


(0) 33 (1)14 
(0) 38 
(0) 33 (0) 36 
(1) 14, 15 (0) 38 
(0) 33 (2)1 (1) 15 
(1) 13, 14 
(0) 36 (0) 38 
(0) 33 (1) 15 
(0) 36 
(0) 33 (0) 38 
(0) 36, 37 
(0) 33 (0) 39 
(1) 14 (0) 37 
(0)39 
(0) 34 (0) 37 
(0)39 
(0) 34 (0) 37 (1)15 
(1) 14 (1) 15 
(0) 39 
(0) 34 (0) 37 (1) 15 
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(0)39 (0)44, 45 (0) 48 
(1) 15 
(0)45 (0) 48 
(0)39 (1) 18 (1)19, 20 
(1)15 (2)1 
1Q5 (0) 45 
(0)39 (1) 18 (1) 20 
(2) 1 
(0)39 1Q6 (0)45 
(1) 16 (1) 20 
1R4/1294 (0)45 
(0)39 (0)48 
(1)16 1R5 (0) 45 (1) 20 


(0) 39 184 (0)46 (0) 48 
(1)16 (1)18, 19 (1) 20 


(0)40 (0)46 (0) 48 
(1) 16 (1)19 
(0)48 
(0) 40 (0) 46 
(1) 16 (0) 48 
(0)46 
(0)40, 41 (1) 19 (0) 48 


(0)41 (0)46 (0)49 
(1) 16 
(0)46, 47 _ (0)49 
(0)41 (1)19 
(0)49 
(0)41, 42 (0)47 
(1)19 (0)49 
(0)42 
(0)47 (0)49 
(0)42, 43 
; (0)47 (0) 49 
(0)43 (1) 19 
(1)16, 17 (0)49 
(0)47 
(0) 43 (0) 49 
(1)17 (0)47 
(0) 49 
(0) 43 (0)47 
(1) 17, 18 (1) 19 (0) 49 


(0) 43, 44 (0) 47 (0)49 
(1)18 
(0) 47 (0)49 
(0)44 
(1)18 (0) 48 (0) 49 
(1)19 
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STARK RADIO SUPPLY CO. 


17 North 2nd Avenue East — Duluth, Minn. 
Phone: 2-7827 , 


Distributors to the Radio Trade 


USTOMERS DATE VA a va 1 ons 


Ott at 
a ; ‘ jay ap 
Sepgese re eee eee ee 


= ag ee 


QUAN. ESCRIPTION PRICE AMOUNT 


| os 
—_ 3 ] 
/ | Me i eA SL, U Ate , 


4 
ac he Be beh 


A dy 
7 : £ 
felt. — 


| POSTAGE & G.D.C. 
eee eee 


Bs CARRIED FORWARD 
' Cash Sale Invoice TOTAL! 
N° 18076 
3D6/1299  (0)51 5X3 (0) 54 
3E5 (0) 51 5X4 (0) 54 
(2) 1 
3E6 (0)51 
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GUIDE 


Zid 


24. 


3A4 


5A7 


6A8 


6AB4 


6AB5/6N5 
6AB6 
6AB7/1853 
6AC5G 
6AC5GT 
6AC6 

6ACT7 
6ACT/1852 
6AD4 


6AD5 


PAGE 


(0)55 
(2) 1 


(0)55 
(2) 1 


(0)55 
(2) 1 


(0) 56 
(2) 1 


(0)56 
(0)56 
(0)56 
(0)56 


(0) 56 
(1) 21 


(0)56, 57 
(1) 21 


(0) 57 
(1) 21, 22 


(0)57, 58 
(2) 1 


(0)58 
(0)58 
(0) 58 
(0)58 
(0)59 
(0) 59 
(0)59 
(0)59 
(0)59 


(0) 59 
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(0)39 (0)44, 45 (0)48 
(1) 15 
(0) 45 (0) 48 
(0)39 (1) 18 (1)19, 20 
(1)15 (2)1 
1Q5 (0) 45 
(0)39 (1) 18 (1) 20 
(2) 1 
(0)39 1Q6 (0)45 
(1) 16 (1) 20 
1R4/1294 (0)45 
(0)39 (0) 48 
(1)16 1R5 (0) 45 (1) 20 


(0)39 184 (0)46 (0) 48 
(1) 16 (1) 18, 19 (1) 20 


(0)40 (0)46 (0) 48 
(1) 16 (1)19 
(0)48 
(0) 40 (0) 46 
(1) 16 (0)48 
(0)46 
(0)40, 41 (1)19 (0) 48 


(0)41 (0)46 (0)49 
(1)16 
(0)46, 47 _ (0)49 
(0)41 (1)19 
(0)49 
(0)41, 42 (0)47 
(1)19 (0)49 
(0)42 
(0)47 (0)49 
(0)42, 43 
d (0)47 (0)49 
(0)43 (1) 19 
(1)16, 17 (0)49 
(0)47 
(0)43 (0)49 
(1)17 (0)47 
(0) 49 
(0)43 (0)47 
(1)17, 18 (1)19 (0) 49 


(0) 43, 44 (0) 47 (0)49 
(1)18 
(0)47 (0)49 
(0) 44 
(1)18 (0) 48 (0)49 
(1)19 
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STARK RADIO SUPPLY CO. 


17 North 2nd Avenue East — Duluth, Minn. 
Phone: 2-7827 : 


Distributors to the Radio Trade a 
ce pare LOR/ OO 19 


a ows a z ne 
® : 6 j ; 5 4 
\DDRES 


DESCRIPTION 


' Cash Sale Inveice 


N° 18076 


fin hte edi 5 
HR el a a 


Ti aarti |b cP 


ie 


SUPPLEMENT—RECEIVING TUBE SUBSTITUTION GUIDE 


2E35 (0) 49 (0)52 (0) 55 
(1) 21 (2) 1 
2E36 (0)49 
(0)52 (0)55 
2E41 (0) 49 (1) 21 (2) 1 


2E42 (0) 49 (0)52 (0)55 
(2) 1 
2G5. (0) 49 (0) 52 
(0) 56 
2G21 (0) 50 (0)53 (2) 1 


2G22 (0) 50 (0) 53 6A3 (0) 56 
2S/4S (0) 50 (0)53 6A4 (0) 56 
2V3 (0)50 (0) 53 6A4/LA (0)56 
2W3 (0) 50 (0) 53 6A5 (0) 56 


2X2/879 (0) 50 (2) 1 6A6 (0) 56 
(1) 21 
2Y2 (0)50 (0) 53 
(0) 56, 57 
2Z2/G84 (0) 50 (0) 53 (1) 21 
m (2)? 
3A4 (0) 50 (0) 57 
(0)53 (1) 21, 22 
3A5 (0)50 (2) 1 
(0)57, 58 
3A8GT (0)50 (0) 53 (2) 1 
(2) 1 
3B4 (0) 50 6AB5/6N5 (0)58 
» (0)54 
(0)50, 51 (2) 1 6AB6 (0)58 
(1) 20 
(0) 54 6AB7/1853 (0)58 
3B7 (0)51 (2) 1 
6AC5G (0) 58 
3B7/1291 (0)51 (0)54 
(2) 1 6AC5GT (0)59 
3C5 (0)51 
(0) 54 6AC6 (0)59 
3C6 (0)51 (2) 1 
6AC7 (0)59 
3D6/1299 (0)51 (0) 54 
6AC7/1852 (0)59 


3E5 (0) 51 (0) 54 
(2) 1 6AD4 (0)59 


3E6 (0)51 
6AD5 (0)59 
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(0) 59 (0)62 | (0)64, 65 


(0) 60 (2) 3 (0) 65 
(1) 22 (1) 23 
(0) 62 
(0) 60 (1) 23 (0)65, 143 
(1) 22 (1) 24 
(0) 62 
(0) 60 (1) 23 (0) 65 


(2) 1 (0) 62 (0) 65 
(2) 3 
(0) 60 | (2) 3 
(1) 22 (0) 65 
(0) 62 
(0) 60 (2) 3 (1) 24 


(0) 60 (0) 62, 63 (0) 65 


(0) 60 (2) 3 (0)65, 66 
(1) 22 
(2) 1 (0) 63 (0) 66 


(0) 60 (0) 63 (0) 66 
(0) 60 (0) 63 (0) 66 


(2) 2 (0) 63 (0) 67 
(1) 23 
(0)61 (2) 3 (0) 67 


(0)61, 143 (0) 63 (0) 67 
(2) 2 (1) 23 
' (0) 67 
(0) 61 (0) 63 (1) 24 
(2) 3 
(2) 2 (0) 64 
(0) 67 
(0) 61 (0) 64 
(2) 2 (1) 23 (0) 67 
(1) 24 
(0) 62 (0) 64 (2) 3 


(2) 2 (0) 64 (0) 68 
(2) 3 : 

(0) 62 (0) 68 

(1) 22 (0) 64 

(2) 2 (0) 68 
(0) 64 

(0) 62 (0) 68 

(2) 3 
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6BE6 (0) 68 (0) 69 (0) 73 
(2) 4 


6BF5 (0) 68 (0) 73 


6BF'6 (0) 68 


(2)"5 
6BF7 (0) 68 (0) 73 
(0) 69, 70 
6BG6 (0) 68 (2) 5 (0) 73 
(1) 24 
(0)'70 (0) 73 
(0) 68 (1) 24 
(2) 5 
‘ovas (0) 73, 74 
(1) 24 (0)70, 71, 143 
(0)74, 143 
(0) 68, 69 (0) 71 (1) 25 
(2) 3 
(0) 71, 72 (0) 74 
Coad (1)25 
; (0) 72 
0 1)2 
Sue o 3 (0) 74 
(2y.4 5% (1) 25 
(0) 72 
(1) 24 (1) 25 (0) 75 
(2) 4 
(2) 6 (0) 75 
(2) 4 
(1) 25 | (0) 75 
(0) 69 (2) 5,6 
(0) 75 
(1) 24 (2) 6 
(0) 75 
(0) 69 (2) 6 
(2) 4 


(2) 6,7 yD 


(1) 24 
(2) 4 (2) 7 (0) 75, 76 


(0) 69 (2) 7 (0) 76 
(2) 4 (1) 25 
(0) 72 (2) 7 
(0) 69 
(0) 72 (0) 76 
(2) 4 (1) 26 
(0) 72 
(2) 4 (0) 76, 77, 143 
(0) 72 
(2) 4 (0) 77, 78 
(1) 26 
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(0)78 (0) 82 (0) 87, 88 
Heyes 
(0) 78 (0) 82, 83 (0) 88 
(1) 27 ree 
(0) 78, 79 
ee (0)83 (0) 88, 89 
ee (1)29 
(0)79, 80 ee 
(0) 83 
(0) 80 (0)89, 90 
(1) 26 (0) 83 (1)29 
(1)27 
(0) 80 (0) 90 
(0) 83 (1) 30 
(0) 80 (1)27 
(1) 26 (0) 90 
(1)27 
(0) 80, 81 (0)91 
(1) 26, 27 (0) 84 
(0)91 
(0) 81 (0) 84 
(1) 28 (0)91 
(0) 81 
(2) 7 (0) 84 (0) 91 


(0) 81 (1) 27 (2) 8 
(0) 81 (2) 8 (0) 91 


(0) 81 (0) 84 (0)91 
(1) 28 
(0) 81 (0) 91 
(0) 84, 85 
(0) 81 (1) 28 (0)91, 143 
(1)30 
(0) 81 (0) 85 (2) 8 


(0)81, 82 (0) 85 (2) 8 


(0) 82 (0) 85, 86 (0) 91 
(1) 30 


(0) 82 (0) 86 

(1) 27 6U5/6G5 (0)91 
(0) 86 (1)30 

(0) 82 (1) 28 

(1) 27 (0) 91, 92 
(0) 86 (1)30 

(0) 82 (1) 29 


(0) 92 
(2) 8 (0) 86, 87 
(1) 29 (1)30 
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(2) 9 (0) 97 (0) 102, 103 
(1)31 (1) 33 

(0) 92 
(0) 97 (0) 103 

(2) 9 


(0) 97 (0) 103 


(0)92, 93 
(1)30 (0) 97, 98 (0) 103 
(1)31, 32 (1) 33 
(0)93 
(0) 98 (0) 103 
(0)30, 31 (1)32 
(0) 103 
(0) 93 (0)98, 99 
(1)31 (0) 104 
(0) 99 (1) 33 
(0) 93 
~ (0) 99 1G7 (0) 104 
(0)93 (1)32 


(1)31 71G7/1232 (0)104 
(2) 9 (0) 99 


71G8 (1) 33 
(0) 93, 94 (0) 99 


THT (0) 104 
(0) 94 (0) 99 

TT (0) 104 
(0) 94, 95 (0) 99 (1) 33 


(0) 95 (0) 100 (0) 105 
(hjSz 
@j31 (0) 105 
(2) 9 (0) 100 
(1)32 (0) 105 
(0) 95 (1) 33, 34 
(0) 100 
(0) 95 (1)32 (0) 105 
(1) 34 
(0) 95 (0) 100, 101 
Chy382 (0) 105 
(0) 96 (1) 34 
(0) 101 
(0) 144 (1) 32 (0) 105 
(1) 34 
(0) 96 (0) 101 
(0) 105, 106 
(0) 96 (0) 102 
(1) 32 (0) 106 
(0) 96 
(0) 102 (0) 106 
(0) 96 (1) 33 
(0) 106 
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TUBE PAGE TUBE PAGE TUBE PAGE 


1X7 (0) 106 (1) 36 12H6 (0) 110 
TY4 (0) 106 (0) 108 (0) 110 
(1) 34 (1)36 
(0) 110 
ZA (0) 106 (0) 108, 109 
(1)34 (1)36 (0)110, 111 
(1)36 
10 (0) 106 12AZ,7 (1)36 
(0) 111 
10Y (0) 106 12B4 (2) 9 (1)36 
12A (0) 106 12B6M (0) 109 (0) 111 
12A4 (2) 9 12B7 (0) 109 (0) 111 
(1)36 
12A5 (0) 107 12B8GT (0) 109 
(2) 9 
12A6 (0) 107 12BA6 (0) 109 
| (1)34 (1) 36 (0) 111, 112 
(1)36 
12A8 (0) 107 (0) 109 
(1)35 (0) 112 
(0) 109 (1)36 
12AH7 (0) 107 
(1)35 (0) 109 (0) 113 
(1) 36 
12AH8 (2) 9 | (0) 109 
(0) 113 
12AK7 (2) 9 (0) 109 
(1)36 (0) 113 
12AL5 (0) 107 (1)37 
(0) 109 
12AT6 (0) 108 (0) 113 
(1)35 (1) 36 (1)37 
(2) 9 
(0) 109 (0) 113 
12AT7 (0)108, 143 (1)37 
(1)35 (0) 110 
(0)113, 114 
12AU6 (0) 108 (2) 9 (1)37 
(2) 10 
12AU7 (0) 108 (2) 9 
(1)35 (0) 114 
(0) 110 (1)37 
12AV6 (0) 108 
(0) 110 (0) 114 
12AV7 (0) 108 (1)37 
(1)35 (0) 110 
(0) 114, 115 
12AW6 (0) 108 (0) 110 (1)37 
1)35 (2) 10 
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(0) 115 
(1)38 


(0) 117 
(1)39 


19X3 (2) 10 


19Y3 (2)10 


14F8 (0) 117 
(1) 39 


(2)10 


20 (0)118 


(0) 115 
(1)38 


(0)117 (0)118 


(0) 117 
(1)39 


(0) 118 


(0) 115 


22 (0) 118 


12SY7 (0) 115 14N7 (0) 117 


(1)38 (1)39, 40 24A (0) 118 
14Q7 (0) 117 25A6 (0)118, 119 
(2)10 (1)40 


25A7 (0) 119 


(2) 10 14R7 (0) 117 


25AC5 (0) 119 


1223 (0) 115 
(1) 38 


1487 (0) 117 


25AV5 (0) 119 


14V7 (0) 117 


1225 (0) 115 25B5 (0) 119 


14W7 (0) 117 


14A4 (0) 115 25B6 (0)119 


14X7 (2) 10 


14A5 (0) 116 25B8GT (0) 119 


14Y4 (0) 117 


14A7 (1)38 25BK5 (2) 11 


15 (0)117, 118 


14A7/12B7 (0)116 ~ 25BQ6 (0) 119 


17 (0) 118 


14AF7 (1) 38 25C6 (0) 119 


18 (0) 118 


14AF'7/XXD (0) 116 25D8GT (0) 120 


19 (0) 118 


14B6 (0) 116 
(1) 38 


25L6 (0) 120 
(2)11 


(2) 10 


(0) 116 (0) 118 (0) 120 


(1) 40 


(0) 116 19C8 (0) 118 


(1) 40 


25S (0) 120 


14C7 (0) 116 
(1)39 


(2) 10 25W4 (0) 120 


(0) 116 
(1)39 


(0) 118 
(1) 40 


(0) 120 


25Y4 (0) 120 


(0) 116, 117 (1) 40 


(0) 120 
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(0)120 (0) 122, 123 (0) 128 

(1)42 
(0) 120 (0) 123 

(0) 128 
(0) 120, 121 (0) 123 

(0) 128 


(0) 121 (0) 124 
(1)41 (0)129 


(0)121 
(0) 124 (0) 129 


(0) 124, 125 (0)129 
(1)41 

(0) 129 
(0) 125 (1)42 
(1)41 

(0) 129 
(0) 125 

(0) 121 (1)41 (2) 12 


(2) 11 (0) 125, 126 (0) 129 
inte (1)41, 42 (1)42 
(2)11 (0) 126 (0) 129 
(1)42 
(1)40 (0) 126 
(1)41 3 (0)129 
(0) 121 | | (1)42, 43 
| (0) 126 
(0) 122 (0) 129 


(2) 12 : (0) 126 (1)43 
(0) 122 ; (0) 126 (0)130 


oie ort (0) 130 
(2) 12 13 
(0) 126 
(0) 122 mes 
(1) 42 
ae (0) 130 

(0) 122 (0)127 
(0) 127, 128 (0) 130 


(0) 122 pee (0)130 


(0) 122 | (0) 130 
(1)40 (0) 128 


(0) 122 (1)42 ose 


(1)41 (0) 128 (0) 130 


(0) 130 
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(0) 130 (0)135 958A (0)138 
(1)43 
(0) 131 959 (0)138 
(0)135, 136 
(0) 131 F'M1000 (0)138 
(0)136 
(0) 131 1005/CK1005 (0)138 
(0) 136 
(0) 131 (1)43 CK1013 (0)138 
(1) 43 
99V (0) 136 1201 (0)138 
(0) 131 
X99 (0) 136 1203 (0) 138 
(0) 131 
117L7 (0) 136 1204 (0) 138 


(0) 131 
(1) 43 117L7/M7 (0) 136 1206 (0)138 


(0) 131 117M7 (0) 136 1221 (0) 138 


(0) 131 117N7 (0)136, 137 1223 (0) 138 
(1)43 : 
(0) 131 1229 (0)138 
117P7 (0)137 
(0) 131 1230 (0) 138 
117Z3 (0)137 
(0)131, 132 1231 (0)138 
117Z4 (0) 137 
(0) 132 1232 (0) 138 
(1)43 117Z6 (0)137 
1247 (0) 138 
(0) 132 182B/482B (0)137 
1265 (0) 138 
(0) 132, 133 183/483 (0)137 
1266 (0)138 
(0) 133 210T (0)137 
1267 (0)138 
(0) 133, 134 485 (0)137 
1273 (0) 138 
(0) 134, 144 807 (1)43, 44 
1274 (0) 138, 139 
(0) 134 864 (0)137 
1275 (0)139 
(0) 134 950 (0)137 
1276 (0)139 
(0) 134 954 (0)137 
1280 (0)139 
(0) 134 955 (0)138 
1284 (0)139 
(0) 135 956 (0) 138 
(0)139 


(0) 135 957 (0)138 
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(0) 139 (0) 140 (0) 141 


(0)139 (0) 140 (0) 141 
(0) 139 (0) 140 (0) 141 
(0) 144 (0)140 (0) 141 


(0) 144 (0) 140 (0) 141 
(2) 12 

(0) 139 (0) 141 

(0) 140 
(0)139 (0) 141 

(1)44 (0) 140 
(0) 141 

1619 (0)139 (0) 140 


(0) 141 
1620 (0) 139 (0) 140 


(0) 141 
1626 (0) 139 (0) 140 


(0)141 
1629 (0)139 (0) 140 


(1)44 
1634 (0) 139 (0) 140 


(0) 141 
1644 (0) 139 (0) 140 


(0) 141 
1654 (0) 139 . (0) 141 


(0) 142 
2050 (0) 139 (0) 141 


(0) 142 
2051 (0) 139 (0) 141 


(0)142 
5917 (0) 139 (0) 141 


(0) 142 
5517/CK1013  (0)140 (0) 141 


(0) 142 
5590 (0) 140 (0) 141 
(2) 12 (0) 142 
(0) 141 
(0) 140 (0) 142 
(2) 12 (0) 141 
| (0) 142 
(0) 140 (0) 141 


(0) 144 
(0) 140 (0) 141 


(0) 144 
(0) 140 (0) 141 


(0) 142 
(0) 140 (0) 141 


(0) 142 
(1)44 (0) 141 
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9003 (0) 142 9006 (0) 142 (1)44 


9004 (0) 142. KT66 (1) 43 (0) 142 


9005 (0) 142 X6030 (0) 142 (0) 142 


PICTURE TUBES 


THP4 12J3P4 (2) 16 14BP4A (2) 18 
TNP4 12KP4 (2)16 14CP4 (2) 18 
TQP4 12KP4A (2)16 14DP4 (2) 18 
TWP4 12LP4 (2) 16 14EP4 (2)18 
8AP4 12LP4A (2)16 : 14FP4 (2)18 
8AP4A 12QP4 (2) 16, 17 15AP4 (2) 18 
10BP4 12QP4A (2)16, 17 15CP4 (2)18 
10BP4A 12RP4 (2)17 15DP4 (2)19 
10CP4 12TP4 (2)17 16AP4 (2)19 


10EP4 12UP4 (2)17 16AP4A (2)19 


10FP4 12UP4A (2)17 16CP4 (2) 19 


10FP4A 12UP4B (2)17 16DP4 (2) 19 
10MP4 12VP4 (2)17 16DP4A (2)19 


10MP4A 14BP4 (2)18 16EP4 (2)19 
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16EP4A 


17AP4 (2) 24 


(2) 19 19DP4A 


16EP4B (2)19 17BP4 (2) 22 19EP4 (2) 24 


16FP4 


(2)19 17BP4A (2) 22 19F'P4 (2) 24 


16GP4 (2)19 17BP4B (2) 22 19GP4 (2) 24 


16HP4 (2)19 17TBP4C (2) 22 19JP4 (2) 24 


16HP4A 


(2) 19 17CP4 (2) 22 20CP4 (2) 24 


16JP4 


(2)19, 20 17CP4A (2) 22 20CP4A (2) 24 


16JP4A (2)19, 20 17FP4 (2) 23 20CP4C (2) 24, 25 


16KP4 (2) 20 17FP4A (2) 23 20DP4 (2) 25 


16KP4A (2)20 . 1THP4 (2) 23 20DP4A (2) 25 


16LP4 


(2) 20 17THP4A (2) 23 20F'P4 (2) 25 


16LP4A 


(2) 20 17JP4 (2) 23 20GP4 (2) 25 


16MP4 


(2) 20 17KP4 (2) 23 20HP4 (2) 25 


16MP4A (2) 20 17LP4 (2) 23 20HP4B (2) 25 


17LP4A (2) 23 


16QP4 (2) 20 21EP4 (2) 25 


16RP4 


(2) 20 17QP4 (2) 23 21EP4A (2) 25 


16SP4 


(2) 21 17RP4 (2) 23 21EP4B (2) 25 


21FP4 


16SP4A (2) 21 17SP4 (2) 23 (2) 25 


16TP4 (2) 21 17TUP4 (2) 23 21FP4A (2) 26 


16UP4 


(2) 21 17TVP4 (2) 23 21KP4 (2) 26 


16VP4 


(2) 21 19AP4 (2) 24 21KP4A (2) 26 


16WP4 


(2) 21 19AP4A (2) 24 21WP4 (2) 26 


16WP4A (2) 21 19AP4B (2) 24 21ZP4 


(2) 26 


16XP4 


(2) 22 21ZP4A (2) 26 


19AP4C (2) 24 


16YP4 


(2) 22 19AP4D (2) 24 22AP4 (2) 26 


16ZP4 


(2) 22 19DP4 (2) 24 22AP4A (2) 26 
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24AP4 (2) 26 27EP4 (2) 26 


24AP4B (2) 26 27GP4 (2) 26 
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Become ATV Servicing EXPERT! 


TV MANUFACTURERS’ RECEIVER TROUBLE 
CURES SERIES 


POSITIVE CURES for TV troubles! Gives you exact direc- 
tions for correcting TV receiver performance “bugs.” Each 
cure is official, factory-authorized, direct from the receiver’s 
manufacturer. Listings by manufacturer and model or chassis 
number. Helps correct the most difficult faults — picture 
jitter, hum, buzz, tearing, etc. One service job will more 
than pay the cost of this series of time-saving books! 


VOLUME 1 covers: Admiral, Airking, Andrea, Arvin, Belmont-Ray- 
theon, Bendix, Calbest, Capehart-Farnsworth, CBS-Columbia, Certified, 
Crosley, Dumont. 

(Cat. No. 143) 

VOLUME 2 covers: Emerson, Fada, Firestone, Freed, Gamble-Skogmo, 
General Electric, Hallicrafters, Hoffman, Industrial TV, International 
TV, Jackson. 


Mercury, Midwest, Montgomery Ward, Motorola, Muntz, National, 

ae American Philips, Olympic, Pacific-Mercury, Packard-Bell, 
ilco. 

(Cat. No. 143-3) 

VOLUME 4 covers: Philharmonic, Pilot, Radio & Television (Bruns- 

wick); RCA _ Victor, Remington (Rembrandt), Scott, Sears-Roebuck, 

Sentinel, Setchell-Carlson, Shaw TV. 

(Cat. No. 143-4) 

VOLUME 5 covers: Prominent manufacturers not covered in the first 

four volumes. 

(Cat. No. 143-5) 

Each volume over 115 pages 


illustrated 


5, "¥8V," 
Each vol. Net Price $1.80 


HOW TO TROUBLESHOOT A TV RECEIVER 
by J. Richard Johnson 


Written to aid the service technician to svstematically 
troubleshoot ali TV receivers. Step-by-step guide to 
troubleshooting. Explains picture tube patterns. Interprets 
schematics. Explains trouble symptoms. Tells which tools 
to buy for field servicing. Tells which tools to buy tor 
shop servicing. Tells what test equipment is needed. 
Tells what tube stock isneeded. Discusses common tube 
faults, etc. In every way a completely practical book. 


128 pages, 51” x 814”, illustrated. (Cat. No. 152.) 
Only $1.80. 


HOW TO USE METERS 
by John F. Rider 


PANEL TYPE, volt-ohm-milliammeter, vacuum-tube volt- 
meters for servicing TV and radio receivers, audio amplifiers, 
power supplies; for use and repair of amateur transmitters. 
Written for the service technician, the TV and radio student, 
and ham. Completely practical! 

CHAPTERS: 1. Principle and Construction of AC Meter 
Movements; 2. Principle and Construction of Meters Other 
than the Moving Coil Type; 3. Current and Voltage Readings; 
4. Power Measurement and Wattmeters; 5. Adapting Meter 
Movement for DC Measurements; 6. Adapting Simple Meters 
for Audio and Power Frequencies; 7. Adapting Simple Meters 
for RF Measurements; 8. Volt-ohm-milliammeters; 9. Vacuum 
Tube Voltmeters and Volt-ohm Meters; 10. Applications of 
Meters; 11. Do’s and Don'ts of Meter Use; Index. 

Over 140 pages 5a "x8 Y_” 
(Cat. No. 144) Paper bound 


iNustrated 
Net Price $2.40 


SERVICING TV VERTICAL AND 
HORIZONTAL OUTPUT SYSTEMS 
by Harry Thomas 


A COMPLETE explanation of how vertical and horizontal 
output systems function. Discusses types of circuits used in 
TV receivers—waveforms encountered, construction of com- 
ponents, component constants, requirements and_trouble- 
shooting. For the TV service technician and the student of 
TV servicing. No other book in print offers equivalent 
coverage of the subject or explains details as clearly. 


CHAPTERS: 1. The Basic TV Picture System in Receivers; 
2. Organization of the Basic Vertical and Horizontal Output 
System; 3. How the Vertical Output System Works; 4. How 
the Horizontal Output System Works; 5, The Deflection 
Yoke; 6. Variations in Horizontal Output Systems; 7. Con- 
struction and Replacement of. Components in TV Output 
Systems; 8. Troubleshooting Vertical Output Systems; 9. 
Troubleshooting Horizontal Output Systems; Index. 


Over 140 pages 512"x8'%2" (Cat. No. 150) Price $2.40 


TV SWEEP ALIGNMENT TECHNIQUES 
by Art Liebscher, Former RCA Test Equipment Specialist 


NEVER BEFORE has there been a book such as this on TV 
sweep alignment! An expert gives you accurate, time-saving 
methods—and tells you how they work. The new SUPER- 
MARK method of TV sweep alignment is introduced. Get 
maximum value fronr your test equipment and learn new 
uses. Chock-full of sweep curve pictures. Valuable for 
servicing in UHF signal areas. 


CHAPTERS: 1. Introduction to Modern Sweep Alignment; 
2. Modern Sweep Alignment Techniques; 3. Markers; 4. The 
Supermark; 5. Sweep Curves; 6, Tuner Curve Formation; 
7. Intermediate Frequency Alignment; 8. Intermediate Fre- 
quency Curve Alignment; 9. Sound I-F and Sound Detector 
Alignment; 10. Video Amplifier Response Testing; 11. UHF 
Sweep Alignment, Index. 


(Cat. No. 145) 


5 "x8 YW.” Illustrated Net Price $2.10 


123 pages 


OBTAINING AND INTERPRETING 
TEST SCOPE TRACES 
by John F. Rider 


OVER 500 actual photographs of test scope traces. Shows 
how to use scopes and what the traces mean. Valuable for 
servicing TV receivers, FM and AM radio receivers, qudio 
systems and test equipment. Specific test equipment set-ups 
shown with each application: No other book like it! 

Typical Chapters: What’s in a Scope; Getting Familiar With 
the Scope; Auxiliary Test Equipment for the Scope; Using 
the Scope for Checking Test Equipment; Applying the Scope 
to Testing Transmitters; How to Use the Scope with FM 
Receivers; How to Use the Scope With AM Receivers; Check- 
ing Audio Systems With the Scope; Checking Power Sup- 
plies with the Scope; the Scope’s Use in Checking Com- 
ponents; How to Use the Scope With TV Receivers. 


542"x8Y,” illustrated 
Paper bound Net Price $2.40 


Over 140 pages 
(Cat. No. 146) 


RADIO TROUBLESHOOTING GUIDEBOOK 
by John F. Rider & J. R. Johnson 


MORE THAN 100 MILLION radio receivers are now in 
use. Many millions are sold every year. Here is a trouble- 
shooting guide-book that covers them all! Every type of AM 
and FM receiver is discussed—with explicit information 
about troubles and possible causes. Completely practical for 
the radio service technician and the radio student. 

CONTENTS: Part 1. Superheterodyne Receivers. Chapter 1. 


AM Superheterodynes; Chapter 2. FM Superheterodynes. 
Part 2. Fundamental Troubleshooting. Chapter 3. Funda- 
mental Troubleshooting Systems. Part 3. Common Systems 
and Remedies.. Chapter 4. Undesired Signals; Chapter 5. 
Weak Signals; Chapter 6. Distortion; Chapter 7. Noise; 
Chapter 8. Dead Receiver; Index. (Cat. No. 149) 

Over 140 pages 512"x812” Wustrated Paper bound 


Net Price $2.40 


SA TS SS DS SE SS TES SSSI BES EIDE DE TESTE ST SLE LS SEIT TELESIS 
ALL PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Become ATV SERVICING EX PER V 


HIGH FIDELITY SIMPLIFIED 
by Harold D. Weiler 


LEARN what components you need to start you on the 
path to the ultimate in listening enjoyment. “Those planning 
high fidelity music systems for their homes will save them- 
selves time, money and trouble by reading this first, shen 
making purchases.” Radio-Television News. 

Typical chapters: Sound!; Acoustics, Electronics and Music; 
The Simple Loudspeaker; The High-Fidelity Loudspeaker; 
Loudspeaker Enclosures; The Basic Amplifier; The Amplifier 
—Part 2; the Record Player; The Tuner; Use of the Home 
Music System, Tape Recorders. 


208 pages 5'2"x8Y2" (Cat. No. 142) 


HOW TO USE SIGNAL & SWEEP GENERATORS 
by J. Richard Johnson 


THE FIRST BOOK devoted entirely to Signal Generators. 
Gives various test uses for AM Signal Generators, FM Signal 
Generators, Test Oscillators, Marker Generators, Calibrators, 
and Sweep Generators. Problems involved in using this 
equipment and how to overcome them. Illustrations of typical 
test set-ups. Shows means of adapting signal generators to 
various applications to increase their usefulness. Completely 
discusses all applications of all generators used in AM, FM 
Radio and TV servicing. Explains exactly what signal gen- 
erators are and what they do. 

CHAPTERS: 1. Purposes and Types. of Signal Generators; 
2. AM Signal Generators; 3. Marker Generators and Cali- 
brators; 4. Sweep Generators; 5. Frequency Characteristics; 
6. Output-Voltage Characteristics; 7. Terminating, Match- 
ing, and Grounding; 8. Principles of Sweep-response Analysis; 
9. How to Set-up for TV Sweep Alignment; 10. Other Signal 


Generator Applications; (1) AM Receiver Alignment; (2): 


AM Receiver Performance Tests; (3) General AM Signal 

Generator Applications; (4) General Applications of Sweep 

Generators; 11. Signal-generator Maintenance Tests; Index. 

Approx. 120 pages 512”x812.” Illustrated (Cat. No. 147) 
Net. Price $2.10 


RADIO OPERATOR’S LICENSE Q&A MANUAL 
By Milton Kaufman 


Fourth Edition, January 1953 
(Elements 1 through 8) 


SYSTEMATICALLY LISTED are the questions and 
answers to past FCC exams plus a FOLLOW-THROUGH 
discussion of the answer, so necessary for a complete under- 
standing of the technical question. Abundant illustrations 
make difficult technical questions picture-clear. 


Not simply an optional text, but an indispensable reference 
volume for student and operator, it is up-to-date in all 
respects as of the publication date. Based on the Government 
Study Guide and supplementary FCC releases, the volume 
offers valuable appendices. (Small Vessel Direction Finders 
and Automatic Alarm) never before available in a book 
of this type. 

You will find yourself constantly referring to this complete, 
comprehensive handbook for a thorough review of essential 


theory, as well as for a refresher for advancement in the field. 
(Cat. No. 130) 
730 pages 54%2”x81%," 243 Illustrations Net Price $6.60 


ELEMENT ViII-—SHIP RADAR TECHNIQUES 


Identical text as in book, separately bound for those specially 
interested in Ship Radar. Uses the same question-answer- 
discussion pattern. 

5Y%_"x8Y." (Cat. No. 130A) 


32 pages Net Price $ .78 


Net Price $2.50 ; 


GUIDE TO AUDIO REPRODUCTION 
by David Fidelman 


HERE’S AN A TO Z explanation of the reproduction of 
sound. Discusses all phases of audio reproduction systems and 
their requirements. Design, construction, assembly, and test- 
ing of these systems and their components are fully covered. 
Full explanation of the circuitry of preamplifiers, amplifiers; 
complete discussion of phono cartridges, tuners, microphones, 
loudspeakers, and enclosures. Valuable for the radio and TV 
service technician, engineer and experimenter. A companion 
volume to the best-selling HIGH FIDELITY SIMPLIFIED. 


5V2"x8Y%." Illustrated (Cat. No. 148) 
Net Price $2.50 


‘UHF PRACTICES AND PRINCIPLES 
by Allan Lytel 


LEARN NOW about the ubf practices and principles that 
will affect you in your everyday wotk in the near future. 
Operate successfully and profitably with the knowledge of 
special uhf techniques, concepts, and circuits explained here. 
UHF transmitting and receiving equipment is discussed as 
it applies to the various services using it. Much of the 
emphasis is on the practical applications to uhf television. 
UHF will mean added income for you. Learn about it now! 


(Cat. No. 141) 
5%"x8Y2" 285 Illustrations 


Over 250 pages 


390 pages Net Price $6.60 


RECEIVING TUBE SUBSTITUTION GUIDE BOOK 
by H. A. Middleton 


ANSWERS ALL TUBE PROBLEMS by listing 2,500 
radio-television tube substitutions in numerical sequence -with 
accompanying wiring instructions, original and substitute 
tube socket illustrations. You will find information to help 
ou turn out jobs that would otherwise remain on the shelf 
ecunas of lack of proper tubes. 


224 pages 81"x11" (Cat. No. 135) Net Price $3.00 
FIRST SUPPLEMENT, RECEIVING TUBE SUBSTITUTION 
GUIDE BOOK 
750 completely new and different radio-TV tube substitutions 


not listed in the first edition. Special section on substituting 
tubes in television receivers. 
BY_"xl1” (Cat. No. 139) 


48 pages Net Price $ .99 


ENCYCLOPEDIA ON CATHODE-RAY 
OSCILLOSCOPES AND THEIR USES 
by John F. Rider and Seymour D. Uslan 


THE ONLY BOOK of its kind that tells you all you 
should know about an oscilloscope, this text fully and clearly 
describes the device, its construction and its capabilities. It 
explains what a scope is, what it can do, and how it is used. 
The authors thoroughly cover the applications of the oscillo- 
scope in servicing, engineering, and research, and offer 
thousands of time-saving, labor-saving references, charts, 
waveforms, etc. 

All oscilloscopes produced during 1940-1950, a total of 
more than 70 different models, are accurately described, with 
specifications and wiring diagrams. 

If you are planning to buy a scope, this book will help you 
select the type best suited to your needs. If you already own 
one, it will show you how to increase your instrument's 
usefulness and value to you. We guarantee this book will 
save and earn many, many times its cost to you! 


(Cat. No. 133) 
992 pages 3,000 Illustrations 


® Easy to read 
Net Price $9.00 


© Half a million words 
B8Y."x11” 


Buy These Publications from Your Favorite Rider. Distributor. 


Pay heats 
Pear’ (Aha 53 


